Study Result
Tetracycline (tet) resistance in Campylobacter isolated from organically-raised broilers was investigated in this study. The results suggest that the Campylobacter strains isolated from the early stage of the production were susceptible to tetracycline, but were subsequently displaced by tet-resistant Campylobacter.
Significance of Study Result
Campylobacter jejuni is one of the leading causes of food-borne bacterial diarrhea in the United States and other countries. Since poultry is considered to be a major source of food-borne campylobacteriosis, development of antimicrobial resistance in Campylobacter isolated from poultry is a matter of concern for public health. Over the last decade, the prevalence of tetracycline resistance in C. jejuni and C. coli has increased drastically worldwide. Although a high prevalence of tetracycline resistance in Campylobacter isolates from organic chickens has been reported, little is known about the development dynamics of tetracycline-resistant Campylobacter on organic poultry farms. The purpose of this study was to investigate the occurrence of tetracycline resistance in Campylobacter isolates by following an organic broiler flock for the entire production cycle.
This study reveals the complex and dynamic nature of tetracycline resistance in Campylobacter isolates on the organic poultry farm. The results suggest that the early Campylobacter strains isolated from this organic broiler farm were susceptible to tetracycline, but later were replaced by a tet-resistant strain. Although the invasion of the poultry flock by tet-resistant Campylobacter strain was responsible for the occurrence and the prevalence of tetracycline resistance on this organic broiler farm, it was not clear how this tet-resistant Campylobacter strain was introduced into this farm. However, it is clear that tet-resistant Campylobacter can transmit and persist even in the absence of antibiotic selection pressure. Further studies are required to determine the effect of tetracycline resistance on the fitness and transmission of Campylobacter in poultry reservoirs.
Additional Background Information
Most illnesses associated with Campylobacter infections are usually due to consumption of contaminated poultry meats or foods that are cross-contaminated with raw or undercooked poultry. Tetracycline is a broad-spectrum antibiotic that has been widely used in human and veterinary medicine since the late 1940s and the early 1950s. The main mechanism of tetracycline resistance in Campylobacter species is associated with a ribosomal protection protein designated as Tet(O). The Tet(O) protein is encoded by the tet(O) gene which is usually carried on transmissible plasmids.
Tet-resistant Campylobacter is highly prevalent in various animal production systems regardless of history of antimicrobial usage. Although a high prevalence of tetracycline resistance in Campylobacter isolates from organic chickens has been reported, little is known about the development dynamics of tetracycline-resistant Campylobacter on organic poultry farms. Because organic broilers were reared on the pasture and exposed to the outside environment most of their lives, it is possible that these birds may pick up a tetresistant Campylobacter strain from the farm environment. Interestingly, tet-susceptible strain, which was dominant during the third and fourth week, as well as a new tet-susceptible pulse field gel electrophoresis (PFGE) type was detected in the late stage of the production. These observations suggest that the organic broiler farm is vulnerable for invasion by different Campylobacter strains with or without tetracycline resistance.
